Nicotinamide improves glucose metabolism and affects the hepatic NAD-sirtuin pathway in a rodent model of obesity and type 2 diabetes.
Nicotinic acid (NA) and nicotinamide (NAM) are major forms of niacin and exert their physiological functions as precursors of nicotinamide adenine dinucleotide (NAD). Sirtuins, which are NAD-dependent deacetylases, regulate glucose and lipid metabolism and are implicated in the pathophysiology of aging, diabetes, and hepatic steatosis. The aim of this study was to investigate the effects of two NAD donors, NA and NAM, on glucose metabolism and the hepatic NAD-sirtuin pathway. The effects were investigated in OLETF rats, a rodent model of obesity and type 2 diabetes. OLETF rats were divided into five groups: (1) high fat (HF) diet, (2) HF diet and 10 mg NA/kg body weight (BW)/day (NA 10), (3) HF diet and 100 mg NA/kg BW/day (NA 100), (4) HF diet and 10 mg NAM/kg BW/day (NAM 10), and (5) HF diet and 100 mg NAM/kg BW/day (NAM 100). NA and NAM were delivered via drinking water for four weeks. NAM 100 treatment affected glucose control significantly, as shown by lower levels of accumulative area under the curve during oral glucose tolerance test, serum fasting glucose, serum fasting insulin, and homeostasis model assessment of insulin resistance, and higher levels of serum adiponectin. With regard to NAD-sirtuin pathway, intracellular nicotinamide phosphoribosyltransferase, NAD, the NAD/NADH ratio, Sirt1, 2, 3, and 6 mRNA expressions, and Sirt1 activity all increased in livers of NAM 100-treated rats. These alterations were accompanied by the increased levels of proliferator-activated receptor gamma, coactivator 1 alpha and mitochondrial DNA. The effect of NA treatment was less evident than that of NAM 100. These results demonstrate that NAM is more effective than NA on the regulation of glucose metabolism and the NAD-sirtuin pathway, which may relate to the altered mitochondrial biogenesis.